We discuss in this note simultaneous existence of chiral symmetry breaking and color superconductivity at finite temperature and density in a Nambu-Jona-Lasinio type model. The methodology involves an explicit construction of a variational ground state and minimisation of the thermodynamic potential. There exist nontrivial solutions to the gap equations at finite densities with both quark-antiquark as well as diquark condensates for the "ground" state. However, such a phase is thermodynamically unstable with the pressure being negative in this region. We also compute the equation of state, and obtain the structure of the phase diagram in the model.
Introduction
The structure of vacuum in Quantum Chromodynamics (QCD) is one of the most interesting questions in strong interaction physics [1] . The evidence for quark and gluon condensates in vacuum is a reflection of its complex nature [2], whereas chiral symmetry breaking is an essential feature in the description of the low mass hadron properties. Due to the nonperturbative nature of QCD in this regime different effective models have been used to understand the nature of chiral symmetry breaking. These have been constructed, for the most part, in the framework of a Nambu-Jona-Lasinio (NJL) model with a four fermion interaction. There also have been attempts to generalise this in the case of Coulomb gauge QCD with an effective propagator simulating the effects of confining potentials [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] .
